Treatment of minimal residual disease after surgery or chemotherapy in mice carrying HPV16-associated tumours: Cytokine and gene therapy with IL-2 and GM-CSF.
Moderately immunogenic HPV16-associated tumours TC-1 (MHC class I+, HPV16 E6/E7+, G12V Ha-ras+) and MK16/1/IIIABC (MK16, MHC class I-, HPV16 E6/E7+, G12V Ha-ras+), both of the H-2b haplotype and transplanted in syngeneic mice, were used to examine the effects of local IL-2 and GM-CSF cytokine or gene therapy in the treatment of minimal residual tumour disease. The mice carrying MHC class I+ TC-1 tumour residua after surgery were injected into the site of the surgery either with irradiated, IL-2 gene-modified MK16 tumour cells, or with recombinant IL-2. It has been found that both, the recombinant IL-2 and the IL-2 gene-modified tumour vaccine substantially reduced the percentage of tumour recurrences in the operated mice. Similarly, when the mice carrying TC-1 tumour residua after surgery were injected with recombinant GM-CSF, the recombinant GM-CSF inhibited growth of the tumour residua in the operated mice. Gene therapy with irradiated, GM-CSF secreting MK16 cells did not produce any tumour-inhibitory effect. In further experiments, mice bearing s.c. TC-1 tumours were injected i.p. with ifosfamide derivative CBM-4A and 8 days later, peritumourally, either with IL-2 gene-modified and IL-2-producing MK16 cells, or with recombinant IL-2. It has been found that both, the recombinant IL-2 and the IL-2 gene therapy substantially reduced the percentage of tumour-bearing mice. When the mice bearing s.c. TC-1 tumours were injected i.p. with ifosfamide derivative CBM-4A and then, peritumourally, either with irradiated, GM-CSF gene-modified and GM-CSF-producing MK16 cells, or with recombinant GM-CSF, it was found that both, the recombinant GM-CSF and GM-CSF gene therapy inhibited growth of tumour residua. Comparative experiments were performed with the MHC class I-, metastasizing tumour MK16. It has been found that both, recombinant IL-2 and GM-CSF, can inhibit growth of the tumour residua after surgery or chemotherapy. The lung metastases in mice with surgical minimal residual tumour disease or in mice with tumour residua after chemotherapy were inhibited by IL-2 but not by GM-CSF. The MK16 tumour vaccine producing IL-2 inhibited growth of tumour residua after chemotherapy, but not the tumour residua after surgery. The GM-CSF-producing vaccine was without significant effect in both, surgically- and chemotherapeutically-induced minimal residual MK16 tumour disease. In conclusion, the MHC class I+ and MHC class I-, HPV16-associated tumours were found to be sensitive to IL-2 and GM-CSF therapy after surgery or after cytoreductive chemotherapy. It is yet to be addressed if this is more general case with HPV16-associated experimental tumours. If so, it would be of interest to further investigate whether such adjuvant therapy can also help to eradicate the residua after surgery and chemotherapy in patients carrying HPV16-associated neoplasms.